A synthetic route to novel conjugates of adenine with cyclen was described in this paper and the target products were obtained in high yields. The spacer connecting cyclen and adenine is a rigid phenyl group. Preliminary results demonstrated that the adenine-cyclen conjugates can bind Zn 2+ rapidly in water.
Introduction
With the growth in the field of supramolecular chemistry and consequently a better understanding of how molecules interact with each other, more and more information is emerging on the complex supramolecular behaviour of nucleobases as supramolecular motifs. [1] [2] [3] [4] [5] There are two major nucleobase binding motifs present in nucleic acids, adenine-thymine, AT (or adenine-uracil, AU in RNA) and guanine-cytosine, GC. While the selectivity of this base-pair interaction is controlled mainly by hydrogen bonding, both π-π stacking and hydrophobic effects also play a role in stabilizing the resulting structure. Utilization of the common nucleobases in supramolecular chemistry offers the flexibility of exploiting four different binding units A, C, G, and T (or U), all of which offer different binding characteristics. Just because of this reason, the nucleobase as supramolecular motif has attracted much interest, resulting in much reseach in this area. [6] [7] [8] Cyclen (1, 4, 7, 10-tetraaza cyclododecane) possesses a strong coordination ability towards a wide range of cations, including transition metal ions and lanthanide ions, 9, 10 
Scheme 1
The synthesis of adenine-cyclen conjugates can be performed using two main strategies. The direct N-alkylation of adenine was first chosen to synthesize the required product 6 as described in Scheme 2. Unfortunately, with this method the reaction of compound 1 and 2 only produced 3 in 20% yield due to the multiple reactive centers of 1. The method proved so difficult that we did not perform the synthesis of compound 6 using this synthetic route. Alternatively, we turned our attention to the second synthetic route which is shown in Scheme 3. This route was designed for the synthesis of conjugates under mild reaction conditions. The 1,4-and 1,3-bis(bromomethyl)benzenes 2a and 2b were conveniently coupled with (Boc) 3 -cyclen 4 to produce compound 5 in the presence of sodium carbonate in about 70% yield. The linkage reaction between compound 5 and adenine were easily completed in DMF and in the presence of strong base NaH. This reaction leads to the desired product 6 in high yields. 
Scheme 3
As outlined in Scheme 4, removal of the Boc groups on 6 could be carried out using some strong acids, such as TFA, HCl, HBr, et al. Among these reagents, 47% HBr enabled 7 to be easily precipitated in good shape after the complete deprotection and the reaction could be easily controlled. A yield of 78% was obtained with compound 7a and 73% for compound 7b. In alkaline solution, preliminary results indicate that the affinity of adenine-cyclen conjugates towards transition metal ions such as Zn 2+ is not affected by adenine and we could conveniently obtain the complexes 8 in high yields. Their catalytic feature for hydrolytic reactions is currently studied in our laboratory. 1-{1-[4, 7, 10-Tris(tert-butyloxycarbonyl)]-1, 4, 7, 10-tetraazacyclododecane} methylene -3-(9-adenine)methylene benzene (6b) 1-(1,4,7 ,10-Tetraazacyclododecane)methyl-4-(9-adenine)methylbenzenezinc(II) diperchlorate (8a). The hydrobromide salt 7a (0.729g, 1.0 mmol) was dissolved in 5 mL of water. After adjusted aqueous solution to alkaline (pH ≥ 8), Zn(ClO 4 ) 2 •6H 2 O (0.408 g, 1.1 mmol) in EtOH (5 mL) was added. The mixture was stirred overnight at room temperate. The solution was gradually concentrated to give a white powder solid 8a in 88.3% yield. 
